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PREFACE
Methods are presented here for modernizing Iowa pastures. 
The recommendations are based largely upon the results of 
experimental studies. These studies have shown that the returns 
from many pastures can be nearly doubled by liming, fertilizing, 
using better kinds of grasses and legumes, and by practicing 
good grazing management.
Those interested only in the recommendations for improving 
pastures will find them under appropriate headings. More 
critical readers may also wish to study the data which are the 
basis for many of the recommendations. These are contained in 
the appendix. The results reported will be of particular value 
to county extension directors, soil conservation workers, voca­
tional agriculture instructors and farm managers.
f*l
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Modernizing Pastures
B y  M a u r ic e  L . P e t e r s o n  and  H . D . H u g h e s1
Approximately 4 million acres of Iowa land are permanently 
in grass. But most of these acres are “slackers”—they are pro­
ducing much less than they should. Their production can be 
nearly doubled. Their feeding value can be increased and palat- 
ability improved. Here we consider ways of getting the job done.
PERMANENT PASTURES NEED HELP
Legumes Needed
The production from most permanent pastures is low because 
they lack certain necessary plant nutrients. The greatest need is 
for nitrogen. This can be supplied by legumes, which take nitro­
gen from the air and make it available to plants. There are many 
good legumes adapted to Iowa conditions. These include sweet- 
clover, red clover, alsike clover, alfalfa, ladino clover, birdsfoot 
trefoil and the early Korean lespedezas. But to grow these 
legumes successfully, many soils need lime and fertilizer.
Use Lime on Acid Soils
Soils should be tested to determine their needs for lime. Poof 
growth of legumes may result from insufficient lime, while over­
liming is a waste of money. Directions for taking soil samples 
may be obtained from the office of the county extension director. 
The Soil Testing Laboratory at Iowa State College will test the 
soil for a small charge.
All of our common legumes respond to lime when they are 
grown on acid soils. However, some have a lower lime require­
ment than others. Alfalfa and sweetclover require a soil well 
supplied with lime. Red clover and birdsfoot trefoil produce 
satisfactorily on soils which are slightly acid. Ladino clover, al­
sike clover and Korean lespedeza will grow on soils too acid for 
the other legumes. Liming is recommended for acid soils re­
gardless of which legumes are to be grown. (See table 1 in 
appendix.)
J eSeaTrch Assistant Professor and Professor of Farm Crops Subsection, Agronomy Section, Iowa Agricultural Experiment Station. * s r
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Many Soils Need Phosphate
Phosphate fertilizer will improve the stands and growth of 
legumes on most soils now in permanent pasture. In general, 
200 to 300 pounds per acre of 20 percent superphosphate (0- 
20-0), or its equivalent, is required. The fertilizer should be 
applied in the spring at seeding time. It may be broadcast and 
disked in or applied with a fertilizer drill. If you are in doubt 
whether or not fertilizer is needed, you should have a soil test 
made. The Soil Testing Laboratory at the College can make 
the test for you.
Should You Plow or Disk to Prepare the Seedbed?
This question is not easily answered. In general plowing blue- 
grass sod in late fall is recommended if there is heavy grass sod 
present. Plowing should always be done on the contour, with sod 
buffer strips if slopes are long. All natural drainageways should 
be left unplowed.
Disking to prepare a good seedbed is recommended where it 
can be done effectively and economically. Disking may be suf­
ficient for (1 ) pasture sods weakened from severe overgrazing, 
(2 ) fields badly cut up with gullies or numerous drainageways 
and (3 ) pastures with grass stands that are thin because of low 
fertility.
Should a Corn Crop Be Grown Before Reseeding?
One crop of com ordinarily can be grown on rolling land 
plowed out of pasture if the grass sod is heavy and slopes are 
not too long or steep. All tillage operations should b e  on the 
contour. Leave odd shaped areas and point rows in grass. They 
will provide early winter pasture after the corn has been har­
vested. Pastures with very long or excessively steep slopes will 
be an erosion hazard if entirely plowed and planted to corn. 
Under these conditions, strips can be plowed out on the contour 
with alternate strips left in grass.
The returns from the corn crop can be made to pay for the 
seed, lime and fertilizer for the pasture seeding. A seedbed for 
grass is easily prepared after corn. Even steep lands plowed out 
of pasture may produce an excellent corn crop.. You may be 
tempted to grow a second crop of corn. D ont do it. Results may 
be disastrous. You may have serious erosion losses—and worse 
than that, you may fail to get a stand of grass.
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CONVERT PERMANENT PASTURES TO 
SUPERIOR GRASS-LEGUME MIXTURES
Low-producing permanent bluegrass pastures can be con­
verted directly to superior legume-grass pastures without an in­
tervening corn crop. This is done by plowing and seeding back 
to pasture, with oats as a companion crop. The oats may be 
either grazed or harvested as grain.
First Step Is Shallow, Late Fall Plowing 
Plow the bluegrass sod on the contour late in the fall (mid- 
November ) and as shallow as the plow will operate satisfactorily. 
The advantages of shallow, late fall plowing are (1 ) it obtains 
a better kill of existing bluegrass, (2 ) shallow plowing leaves 
lime near surface, (3 ) late plowing eliminates erosion hazard 
from fall rains, (4 ) the job is out of the way before the rush of 
spring work, (5 ) a good seedbed is more easily prepared after 
fall plowing, and (6 ) soils which lie black over winter warm up 
earlier in the spring, resulting in more available nitrogen for the 
decomposing sod.
Fig. 1. This bromegrass-alfalfa was spring-seeded in a fall-plowed, per­
manent bluegrass pasture.
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PREFACE
Methods are presented here for modernizing Iowa pastures. 
The recommendations are based largely upon the results of 
experimental studies. These studies have shown that the returns 
from many pastures can be nearly doubled by liming, fertilizing, 
using better kinds of grasses and legumes, and by practicing 
good grazing management.
Those interested only in the recommendations for improving 
pastures will find them under appropriate headings. More 
critical readers may also wish to study the data which are the 
basis for many of the recommendations. These are contained in 
the appendix. The results reported will be of particular value 
to county extension directors, soil conservation workers, voca­
tional agriculture instructors and farm managers.
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B y  M a u r ic e  L . P e t e r s o n  and  H . D . H u g h e s1
Approximately 4 million acres of Iowa land are permanently 
in grass. But most of these acres are “slackers”—they are pro­
ducing much less than they should. Their production can be 
nearly doubled. Their feeding value can be increased and palat- 
ability improved. Here we consider ways of getting the job done.
PERMANENT PASTURES NEED HELP
Legumes Needed
The production from most permanent pastures is low because 
they lack certain necessary plant nutrients. The greatest need is 
for nitrogen. This can be supplied by legumes, which take nitro­
gen from the air and make It available to plants. There are many 
good legumes adapted to Iowa conditions. These include sweet- 
clover, red clover, alsike clover, alfalfa, ladino clover, birdsfoot 
trefoil and the early Korean lespedezas. But to grow these 
legumes successfully, many soils need lime and fertilizer.
Use Lime on Acid Soils
Soils should be tested to determine their needs for lime. Poof 
growth of legumes may result from insufficient lime, while over­
liming is a waste of money. Directions for taking soil samples 
may be obtained from the office of the county extension director. 
The Soil Testing Laboratory at Iowa State College will test the 
soil for a small charge.
All of our common legumes respond to lime when they are 
grown on acid soils. However, some have a lower lime require­
ment than others. Alfalfa and sweetclover require a soil well 
supplied with lime. Red clover and birdsfoot trefoil produce 
satisfactorily on soils which are slightly acid. Ladino clover, al­
sike clover and Korean lespedeza will grow on soils too acid for 
the other legumes. Liming is recommended for acid soils re­
gardless of which legumes are to be grown. (See table 1 in 
appendix.)
of F*™ Crop!
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Many Soils Need Phosphate
Phosphate fertilizer will improve the stands and growth of 
legumes on most soils now in permanent pasture. In general, 
200 to 300 pounds per acre of 20 percent superphosphate (0- 
20-0), or its equivalent, is required. The fertilizer should be 
applied in the spring at seeding time. It may be broadcast and 
disked in or applied with a fertilizer drill. If you are in doubt 
whether or not fertilizer is needed, you should have a soil test 
made. The Soil Testing Laboratory at the College can make 
the test for you.
Should You Plow or Disk to Prepare the Seedbed?
This question is not easily answered. In general plowing blue- 
grass sod in late fall is recommended if there is heavy grass sod 
present. Plowing should always be done on the contour, with sod 
buffer strips if slopes are long. All natural drainageways should 
be left unplowed.
Disking to prepare a good seedbed is recommended where it 
can be done effectively and economically. Disking may be suf­
ficient for (1 ) pasture sods weakened from severe overgrazing, 
(2) fields badly cut up with gullies or numerous drainageways 
and (3) pastures with grass stands that are thin because of low 
fertility.
Should a Corn Crop Be Grown Before Reseeding?
One crop of corn ordinarily can be grown on rolling land 
plowed out of pasture if the grass sod is heavy and slopes are 
not too long or steep. All tillage operations should be on the 
contour. Leave odd shaped areas and point rows in grass. They 
will provide early winter pasture after the corn has been har­
vested. Pastures with very long or excessively steep slopes will 
be an erosion hazard if entirely plowed and planted to corn. 
Under these conditions, strips can be plowed out on the contour 
with alternate strips left in grass.
The returns from the com crop can be made to pay for the 
seed, lime and fertilizer for the pasture seeding. A seedbed for 
grass is easily prepared after corn. Even steep lands plowed out 
of pasture may produce an excellent corn crop. You may be 
tempted to grow a second crop of corn. Don t do it. Results may 
be disastrous. You may have serious erosion losses-and worse 
thftn that, you may fail to get a stand of grass.
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CONVERT PERMANENT PASTURES TO 
SUPERIOR GRASS-LEGUME MIXTURES
Low-producing permanent bluegrass pastures can be con­
verted directly to superior legume-grass pastures without an in­
tervening corn crop. This is done by plowing and seeding back 
to pasture, with oats as a companion crop. The oats may be 
either grazed or harvested as grain.
First Step Is Shallow, Late Fall Plowing 
Plow the bluegrass sod on the contour late in the fall (mid- 
November) and as shallow as the plow will operate satisfactorily. 
The advantages of shallow, late fall plowing are (1 ) it obtains 
a better kill of existing bluegrass, (2 ) shallow plowing leaves 
lime near surface, (3 ) late plowing eliminates erosion hazard 
from fall rains, (4 ) the job is out of the way before the rush of 
spring work, (5 ) a good seedbed is more easily prepared after 
fall plowing, and (6 ) soils which lie black over winter warm up 
earlier in the spring, resulting in more available nitrogen for the 
decomposing sod.
Fig. 1. This bromegrass-alfalfa was spring-seeded in a fall-plowed, per­
manent bluegrass pasture.
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Fig. 2. This pasture was converted from permanent bluegrass to brome- 
grass-alfalfa by shallow late fall plowing and reseeding in early spring. 
The oat muse crop was grazed off and weeds clipped once in early Sep­
tember.
Seed Early in Spring With Oats 
Ordinarily, one double disking followed by the use of the 
smoothing harrow is sufficient to prepare a seedbed on fall- 
plowed sod. Fertilizer, if needed, is applied as the first operation 
in the spring. One of the seeding mixtures suggested on page 839 
may be used. Oats are seeded at 3 to 3/2 bushels per acre when 
they are to be grazed off. The oats should be 8 to 10 inches tall 
before grazing is begun. Much good pasturage is provided by 
the oats and the new clover-grass seeding. But it can’t be grazed 
early in the spring, and stock may need to be removed for about 
6 weeks in midsummer. (See table 2 in the appendix.)
Winter Rye and Sudan Fill Spring and Summer Grazing Gaps 
Winter rye and Sudan grass are two pasture crops which will 
do a perfect job of filling early spring and midsummer grazing 
gaps when a pasture conversion job is in progress. A seeding of 
winter rye in the fall will provide spring grazing until the oats 
in the new seeding are tall enough to graze. When the stock 
are turned on the oats, the winter rye can be plowed and 
followed by Sudan for late summer grazing or by some other 
late-planted crop. The new seeding can be grazed in late sum-
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mer and early" fall, being careful to prevent grazing too closely. 
In the following year the new seeding can be expected to pro­
duce an abundance of pasturage throughout the grazing season.
HOW TO INSURE GOOD STANDS
Avoid Unnecessary Risks
Much of the risk in stand establishment can be eliminated by 
giving attention to a few important factors.
1. Good Seed. Quality is more important than price in pur­
chasing seed. Ready mixed seed ordinarily should not be used 
as it generally contains too high a proportion of the cheaper 
seeds. It is important to check the label on the seed bag. The 
state law requires proper labelling as to source, germination and 
purity. The use o f  certified seed gives an assurance of variety 
and a high standard of quality.
2. Inoculation. All legume seed should be inoculated with the 
proper culture just before seeding. Even if the land has grown 
the. same lfgume previously, inoculation is recommendedRe-!
Fig. 3. All legume seed should be inoculated with the proper bacterial 
culture just before seeding. Nodules on the roots of these plants inchcate 
good inoculation. Legumes are enabled to utilize the free atmospheric 
nitrogen by the activities of these nodule-forming bacteria.
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liable commercial cultures insure the presence of the most effi­
cient bacteria for fixing atmospheric nitrogen. Birdsfoot trefoil 
requires a special strain of bacteria. These cultures may be ob­
tained directly from a manufacturer if not available from local 
sources.
3. A firm seedbed. A firm seedbed is essential to insure good 
contact between the seed and the soil particles. Under most con­
ditions it is advisable to go over the land with a corrugated roller 
or cultipacker before seeding, then broadcast the seed and cover 
it by rolling a second time. All cultivation, including rolling, 
should be on the contour. On soils inclined to run together and 
crust, too much pulverizing may be harmful.
4. Depth o f seeding. Seed should be covered not more than M 
to /2 inch on heavy soils. Somewhat deeper seedings may be ad­
vantageous on the lighter soils or in regions where drouth may 
be expected. Disking is not recommended, as this covers much 
of the seed too deep.
5. Companion crop. The use of a companion crop of oats 
helps to prevent wind and water erosion and to control weeds.
Fig. 4. The oat crop with which this red clover was seeded was graced 
off. There is no surer way to insure the success of clover and grass seedings.
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It also gives a crop from the land while the seeding is being 
established. Seeding rate of the small grain should be 1% to 2 
bushels per acre if the crop is harvested for grain. Heavier seed­
ing rates are permissible if the small grain crop is to be grazed 
off. Harvesting the oat crop by grazing will insure best stands. 
If the oat crop is not grazed, cutting for hay is advisable when 
moisture is lacking or the crop lodges badly. In most of Iowa, 
harvesting for grain is satisfactory and is the common practice. 
Hazards to stand establishment are greatest in the western and 
southern parts of the state.
6. Grasshoppers. Grasshoppers may injure fall seedings. This 
is especially true in dry years. When known to be present, grass­
hoppers should be poisoned immediately after the field is plowed. 
Poison is the most effective at this time, as very little other 
feed is then available.
Use Good Seeding Mixtures
Different seeding mixtures and rates may be used with equally 
good success. A few are suggested as guides.
Mixture
No.
1
2
3
4
Pounds per 
Species Acre
Bromegrass 6-12
Alfalfa 8-10
Red clover 3
Oats 1 S V  bu.
Bromegrass 6
Sweetclover 5
Red clover 3
Alsike clover 2
Oats 1X-3JÉ bu.
Timothy 5-6
Red clover 4
Alsike clover 2
Ladino clover 1
Oats 1K-3& bu.
Timothy 5-6
Alfalfa 4
Red clover 4
Alsike clover 2
Oats 1M-3/2 bu.
Remarks
Generally adapted to fertile 
soils. In western Iowa use the 
heavier rate for bromegrass and 
the lighter rate for alfalfa. Red 
clover may be left out. In the 
eastern half of the state use 
the lighter rate for grass and 
heavier rate for the legumes.
Particularly adapted for less 
fertile soils of southern and 
southeastern I o w a .  Timothy 
may be used in place of brome­
grass if desired.
Best adapted to northeastern 
Iowa, or soils well supplied 
with moisture in other sections 
of the state. Also suitable on 
flat, poorly drained soils.
Especially suited for deep fer­
tile soils throughout the state.
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RENOVATE PASTURES WITH THIN OR 
WEAK STANDS
Permanent pastures with thin or weak stands of grass are im­
proved by renovation. This method is recommended particularly 
for pasture cut up with gullies or drainageways. Existing sod is 
not killed out. It is subdued by disking or other cultivation, so. 
that legumes may be introduced. There is little to be gained by 
including a grass or oats in the seeding, unless very little grass 
was in the pasture.
Graze Heavily in Fall and Apply Lime
Pastures should be grazed heavily in the late summer and fall 
to further weaken the sod in preparation for tillage. The lime, 
if needed, should be applied in the fall and disked to prevent 
it from washing away. Disking will also help to prepare the 
seedbed and will mix the lime with the soil.
Apply Phosphate in Spring
Phosphate fertilizer, where needed, should be applied as the 
first job in the spring. Generally 200 to 300 pounds per acre of 
20 percent superphosphate (0-20-0), or its equivalent, is recom­
mended. The fertilizer is worked into the soil while fitting the 
seedbed.
A Good Seedbed Is Essential
Do a thorough job of fitting a seedbed in the spring. More 
renovation failures have resulted from inadequate disking than 
from any other cause. Legume stands and yield increases are 
directly proportional to the severity of the tillage treatments. 
There is no danger of overdoing the job. (See table 3 in appen­
dix.)
Seed Early in the Spring
Usually it is possible to prepare a seedbed in bluegrass sod 
and make the seeding beforç cropland can be worked. Seedings 
preferably should be made in late March when weather permits, 
and not later than mid-April. If seeding is delayed beyond this 
date, spring growth of the grass may crowd out the young seed­
lings.
15
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Fig, 5. Clovers in renovated pastures must be permitted to reseed for 
satisfactory production when left in grass longer than 2 years. The grazing 
management for renovated pastures must be such as to permit clovers to 
blossom and form seed. Sweetclover is blooming profusely in this pasture.
Firmness of the seedbed is as important for success on ren­
ovated pastures as for seedings made on cropland. After broad­
casting the seed, pastures should be rolled to cover the seed 
and firm the soil. Harrowing is lèss satisfactory than rolling, as 
it tends to cover the seed with chunks of sod.
Le Grazing Favors Stand Establishment
Grazing newly renovated pastures helps to minimize the com­
petitive effect of grass on the legume seedlings. Close grazing 
helps to keep the grass in check. However, grazing while pas- 
,n tures' are wet may result in killing of many seedlings from
e trampling. Close grazing particularly should be avoided if pro­
longed drouth should occur, s.
i- Seed a Legume Mixture
Sweetclover should be the principal legume in most renova­
tion mixtures. The seed is less expensive than most common 
legumes, is resistant to heat and drouth, and with controlled 
id grazing has the ability to reseed.
5s hed clover is an excellent pasture legume and produces abun-
s> dantly from relatively low seeding rates. Alsike clover is par-
ticularly good on wet soils and probably should be a part of 
ah renovation mixtures. Alfalfa is recommended for use on the 
deep, fertile soils. Two mixtures are suggested.
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Mixture Pounds per RemarksNo. Species Acre
1 Sweetclover 5-8 Recommended generally f o r
Red clover 3 less fertile soils.
Alsike clover 2
2 Sweetclover 5 More suitable on deeper fertile
Red clover 2 soils.
Alsike clover 1
Alfalfa 3
Grazing Management1 Is Key 
to Maintaining Legumes in Pastures
Renovated pastures, if they are to continue productive, must 
be managed in the second year so as to permit the legumes to 
reseed. Restricted grazing in June and July will permit flower­
ing and seed setting on sweetclover, red clover and alsike clover. 
Close grazing is desirable in the late summer and fall after the 
seeds* have developed. This will help to get the shattered seed
Fig. 6. Bromegrass and alfalfa is one of the most productive, high quality 
forage combinations for Iowa. Alfalfa should make up 20 to 50 percent of 
the mixture.
17
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into the ground to establish seedlings in the following spring. 
An accumulated mat of dead material prevents seedlings from 
becoming established. Renovated pastures on the College Pas­
ture Improvement Farms have maintained good stands of sweet- 
clover for 10 years when reseeding was permitted.
RENOVATION GIVES INCREASED RETURNS
Ga’ns Increased 79 Percent by Renovation
For an average of 3 years, limed and reseeded pastures pro­
duced 85 pounds more gain per acre than untreated pastures 
when grazed by yearling steers. Untreated pastures produced 108 
pounds gain per acre, while limed and reseeded pastures pro­
duced 193 pounds. This increase of 79 percent was obtained 
under actual grazing conditions at the College Pasture Improve­
ment Farm in Monroe County in southern Iowa. Reseeding with­
out lime produced only 35 pounds more than untreated pastures. 
Where lime is needed, it is essential for a satisfactory renovation 
job. ( See table 4 in appendix.)
Renovation Returns $32 per Acre in 3 Years
Pastures renovated in 1944, using lime and phosphate, pro­
duced a total of 217 pounds more gain per acre during 1944, 
1945 and 1946 than untreated pastures. The value of this in­
creased gain when weighed off pasture was estimated at $32. 
Cost of renovation including lime, fertilizer, seed, labor and 
tillage was estimated at $18 per acre. Returns above cost will 
become greater in each successive year that renovated pastures 
continue to show increased production. The average yearly pro­
duction per acre of renovated pastures was 197 pounds com­
pared with 125 pounds for comparable untreated pastures. ( See 
table 5 in appendix.)
MORE PASTURES NEEDED IN THE ROTATION
Wherever possible, pastures should be included as a part of 
the regular crop rotation on the farm. Not only are rotation 
pastures more productive than permanent pastures, but the yield 
of intertilled crops also is increased as a result of the preceding 
pasture crop. The productivity of the soil and its susceptibility
18
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to erosion should determine the number of years the sod crop 
is maintained.
Use Clover-Timothy Mixtures for Short Rotations 
One or two years in pasture may be all that is desirable on 
the nearly level, fertile soils of Iowa. Clover-timothy mixtures 
are recommended for these short rotations. Timothy has an ad­
vantage over bromegrass in cheapness of seed and ease of seed­
ing. On soils inclined to be drouthy, or in western Iowa, timothy 
is less successful than bromegrass. Two short rotation pasture 
mixtures are suggested which you can adjust to suit local condi­
tions.
Mixture
No. Species
Pounds per 
Acre Remarks
1 Sweetclover 
Red clover 
Timothy 
Oats
7
3
5
3/2 bu.
Adapted on well drained soils 
which are non-acid or have 
been limed.
2 Red clover 
Alsike clover 
Timothy 
Oats
5
2
5
3& bu.
Suited to poorly drained or 
clay pan soils which may be 
somewhat acid.
Fig. 7„ Steers grazing oats in which clover and grass was seeded. Oats 
provide one of the best temporary pasture crops for spring and early 
summer grazing. If clovers and grass are included, some fall grazing is 
available.
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Bromegrass-Alfalfa for Longer Rotations
Bromegrass and alfalfa is one of the most productive, high 
quality forage combinations for Iowa. It is an excellent mixture 
in rotations in which the sod is left down from 2 to 5 years. Often 
it may be advantageous to harvest the forage for hay in the first 
year. This procedure reduces the danger of cattle bloating when 
alfalfa is thickest in the first year. The percentage of bromegrass 
in the mixture increases each year the sod is left down. Seedings 
of bromegrass with little or no legumes soon become very un­
productive. (See table 6 in appendix.')
The proportion of bromegrass to alfalfa can be regulated by 
the seeding rates. However, soil and climatic conditions also in­
fluence the proportion of grass and legumes. Two mixtures are 
suggested.
Mixture Pounds perNo. Species Acre Remarks
1 Alfalfa 8 Adapted in western one-third
Bromegrass 10-12 of state.
2 Alfalfa 8 Adapted to the eastern two-
Red clover 3 thirds of state.
Bromegrass 6-8
USE TEMPORARY PASTURES FOR
SPECIAL NEEDS
Temporary pasture crops produce large acre yields within a 
short time after seeding. They may be used to supplement other 
permanent or rotation pastures, or to serve as emergency pas­
tures.
Sudan Best for Summer Pasture 
Sudan grass has no equal for providing grazing during the 
period when bluegrass is dormant. Seedings made between mid- 
May and mid-June are most productive and may carry two to 
thiee cattle per acre until frost. The recommended seeding rate 
is 15 to 25 pounds per acre. Grazing should not be permitted 
until the grass has made a growth of at least 18 inches nor 
after it is frosted. Stock have, been poisoned from grazing young 
Sudan or new shoots developed after a frost.
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Fig. 8. Continuous close grazing of bromegrass-alfalfa mixtures drives 
out the alfalfa. This pasture was once a productive grass-legume pasture, 
but now the alfalfa is gone and bromegrass has become “sod-bound” 
through lack of nitrogen. Dividing the alfalfa-brome pasture into two or 
three parts and grazing alternately or in rotation is recommended.
A new variety of Sudan called “Sweet Sudan” has been de­
veloped by the Texas Experiment Station. This variety has sweet 
and juicy stems, non-shattering seed and disease resistance. The 
variety is somewhat more productive than commercial Sudan. 
(See table 7 in appendix.)
Use Winter Rye for Early Spring and Late Fall Pasture
Winter rye provides the earliest grazing of any pasture crop 
in Iowa. When it is seeded in early autumn a considerable 
amount of late fall grazing also can be obtained. The seeding 
rate should be 6 to 8 pecks per acre. Most of the value from rye 
pasture will have been obtained by June 1. The field then can 
be plowed and seeded to sudan, to soybeans or perhaps to an 
early maturing corn, or it may be held over for a late summer 
seeding of alfalfa and bromegrass.
Oats Are the Earliest Spring-Seeded Pasture Crop
Oats, seeded alone or with clovers and grass, provide one of 
the best temporary pasture crops for spring and early summer 
grazing. Oats seeded alone furnish excellent pasture for 4 to 6 
weeks. If clovers and grass are included, some late summer and 
early fall grazing is available. When oats are to be grazed they 
should be seeded at 3 to 3/2 bushels per acre. They should be 8
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Fig. 9. These steers are obtaining their roughage and protein from 
bromegrass-eWer pasture while being fattened. Yearling steers on brome- 
alfalfa pasture at the Clarinda Experimental Farm in 1946 required only 
about half as much corn, hay and protein supplement per 100 pounds of 
gain as was required by drylot-fed steers.
to 10 inches high before grazing is begun. A mixture of 7 pounds 
of sweetclover, 3 of red clover and 5 of timothy per acre is sug­
gested where some summer and fall grazing are wanted.
Dwarf Essex Rape Makes Good Hog Pasture 
Dwarf Essex rape is most productive when seeded in early 
spring. The recommended seeding rate is 5 to 7 pounds per 
acre. It is best seeded alone if for hog pasture and with oats 
if it is to be grazed by sheep and lambs. Pasturing should not 
begin until the rape has made a growth of 10 to 12 inches. Milk­
ing animals should never pasture rape, as a very bad milk flavor 
results. Rape can be pastured until late in the fall.
PASTURES NEED GOOD MANAGEMENT
The “when” and “how” of grazing are as important for profit­
able production as are fertilization and reseeding. Pasture man­
agement is closely linked with the management of livestock. 
Run-down pastures do not produce top quality livestock. Good 
pasture and roughage and sound livestock management all are 
necessary for obtaining satisfactory returns from forages.
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Overgrazing Brings in Weeds
Pastures heavily infested with weeds often- are the result of 
continuous overgrazing. In just 5 years7 time, heavy grazing in 
spring and fall increased the percentage of weeds by nearly 30 
percent in unimproved bluegrass pastures near Albia, Iowa. 
Weeds did not increase in comparable pastures grazed only 
moderately during the period. ( See table 9 in appendix. ) Weedy 
pastures are improved by renovation or converting to superior 
grass-legume mixtures. Where this is not possible, weeds should 
be mowed annually and pastures grazed less heavily.
Rotation Grazing Helps Maintain Legumes
Rotation grazing means moving livestock periodically from 
one pasture to another. The advantages of this system are great­
est when the pastures contain a perennial legume such as al­
falfa. A period of unmolested growth is necessary to replenish 
food reserves in the roots. When kept closely grazed continu­
ously, alfalfa plants soon die.
Preliminary results in Iowa indicate a somewhat higher carry­
ing capacity from rotation-grazing bromegrass-alfalfa than from 
continuously grazing similar pastures. Work at the Wisconsin 
Experiment Station indicates that best production is obtained
Fig. 10. Expensive protein and grain are saved when hogs are produced 
on good pasture. This also lessens the danger of disease losses.
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from ladino clover when it is permitted to make a good growth 
and then grazed down to a height of 4 to 5 inches within a 
relatively short time. The Wisconsin Station recommends a re­
covery growth of 8 to 12 inches before turning stock back in the 
pasture.
Good Pasture Saves Corn and Protein
Pastures are being used in cattle feeding programs on many 
Iowa farms. Various feeders have worked out programs which 
suit their particular conditions. Calves use grass mainly for 
growth, while larger cattle with most of their growth made can 
turn grass into fat. Pasture used in part for finishing cattle for 
market saves corn and protein and provides a good market for 
the grass.
Experiments were conducted by the Iowa Experiment Station 
in 1946 on the utilization of grass in fattening steers. In these 
trials, steers weighing around 720 pounds when turned on grass 
were finished in drylot in the autumn with half as much com 
per 100 pounds gain as required by drylot feeding throughout. 
The drylot cattle were fed 159 days. Comparable steers which 
had bromegrass-alfalfa pasture for 136 days were finished after 
93 days in drylot. An acre of bromegrass-alfalfa pasture saved 
from 10.6 to 21.9 bushels of com, depending upon the systems 
of feeding used. (See table 9 in appendix.)
Good pasture will replace about one-half the amount of ex­
pensive protein supplement needed by pigs not on pasture. Less
P E R M A N E N T  PASTU R ES
1L  Estimated average carrying capacities of different kinds of 
permanent pastures.
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R O T A T IO N  P A S T U R E S
APRIL MAY JUNE JULY AUG. SEPT. OCT.
Fig. 12. Estimated average carrying capacities of different kinds of 
rotation pasture crops.
grain also is required. Alfalfa, red clover and rape rank about 
equal in value for hog pasture. An acre of alfalfa pasture will 
carry 10 to 12 pigs or two litters throughout the season if they 
are not fed a full grain ration. An acre will carry about three 
litters when they are kept on full feed. Pastures furnish calcium, 
phosphorus and vitamin A, all needed to promote healthy and 
vigorous pigs. By avoiding old lots, pigs are kept free from 
worms.
PLAN A PASTURE PROGRAM TO FIT YOUR 
OWN PARTICULAR SITUATION
The pasture program should be planned and developed to 
suit your livestock program and soil conditions. Permanent pas­
tures, rotation pastures and temporary pastures each have their 
place. It will be helpful to consult figs. 13, 14 and 15 to de­
velop a program which will provide the pasturage required 
through each month of the grazing season. Carrying capacities 
are presented on the basis of animal units. A mature cow, or its 
equivalent, receiving all of its feed from pasture is considered 
an animal unit. Calves, horses, hogs and sheep are converted 
to animal units on the following basis.
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Kind of Livestock
Mature cow (2  years and older) 
Cattle (1  to 2 years)
Calves under 1 year
Horses
Sows
Pigs
Sheep (ewes and rams)
Lambs
Number Head to 
Make One Animal Unit
1
2
4  
1
5 
12
4
14
Different soils vary greatly in their productiveness. Estimates 
shown in the above-mentioned figures are for soils of average 
productive capacities.
GULLIES IN PASTURES CAN BE CONTROLLED
A properly managed pasture provides the best known protec­
tion against erosion. Many permanent pastures in Iowa have 
active gullies, however, which continue to grow larger each sea­
son. Where active gullies are working back into a hillside, the 
best protection is afforded by a terrace properly placed above 
the gullies to divert the runoff water.
A single gully may be handled by building a diversion at its 
head to spill the water on heavy sod well to the sides. Once the 
water is diverted, the gully may be filled in, shaped and seeded. 
For small gullies, use small sod pieces from reed canary grass 
set at intervals of 2 or 3 feet. The root material can be obtained
T E M P O R A R Y  P A S T U R ES
Fig. 13. Estimated average carrying capacities of different kinds of tem­
porary pasture crops. .
26
Bulletin P, Vol. 4, No. 86 [1948], Art. 1
http://lib.dr.iastate.edu/bulletinp/vol4/iss86/1
852
from a small seeding made on a fertile area elsewhere on the 
farm. Sodding can best be done when the soil is wet in early 
spring or in early September. I t  may be desirable to restrict 
livestock from gullies until the sods are well established, other­
wise cattle may damage roots or seedings by tramping before 
they become established.
PROMISING NEW GRASSES AND LEGUMES
Birdsfoot Trefoil
Birdsfoot trefoil is a deep-rooted perennial legume which ap­
pears to have great value for pasture. Its place in Iowa is be­
lieved to be primarily in the southern and eastern parts of the 
state on rough or rolling pasture land which is to be left per­
manently in sod. It is somewhat slow to become established. For 
this reason it appears desirable to seed trefoil in mixtures with 
other quick starting biennial legumes such as red clover.
Trefoil has shown better growth when associated with Ken- 
tuck bluegrass than with most other common perennial pasture 
grasses. Therefore it is believed best to introduce trefoil into 
established bluegrass sod following disking or shallow plowing.
Fig. 14. Gullies heal themselves when small pieces of reed canarygrass 
sod are “heeled in” at 2- to 3-foot intervals. The plants spread rapidly to 
give the needed protection against washing, and the coarse growth catches 
all sediment.
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Fig. 15. A seeding of birdsfoot trefoil in bloom. This is a perennial, deep- 
rooted legume proving of much value in permanent pastures. Seed costs 
are high, but stands are maintained indefinitely.
A mixture of 3 to 4 pounds of trefoil and 3 to 4 pounds of red 
clover is recommended.
•
There are two common types of trefoil, one the broadleaf type 
( Lotus corniculatus) and the other the narrow-leaved type 
( Lotus tenuis). The narrow-leaved strain is not as productive 
nor as winter-hardy as the broadleaf and is not recommended.
Trefoil, if it is to be effective for pasture improvement, must 
be inoculated with the proper strain of nitrogen-fixing bacteria. 
Until the crop becomes more widely grown than at present, it 
will be necessary to write directly to the manufacturer for the 
trefoil inoculum. Although trefoil makes a fair growth on acid 
and infertile soils, liming and fertilization are recommended. The 
use of finely ground limestone and superphosphate usually will 
result in increased vigor of growth and yield.
Ladino Clover
Ladino clover is a mammoth type of the common white clover. 
The two are very similar in the shape and color of the leaves 
and the flowering heads. Under favorable environmental condi­
tions the leaves and flower stems usually will be three to four 
times larger than common white clover. Seeding rates of 1 to 2 
pounds usually are sufficient, as seed are very small and plants
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Fig. 16. Isadino clover is a giant form of white clover which grows 
luxuriantly on fertile, moist soils. It excels as a pasture legume with brome- 
grass, timothy or orchardgrass in northeastern Iowa and on poorly drained 
soils in other sections.
spread rapidly by means of surface runners. In addition to the 
ladino the seeding mixture should include 3 to 5 pounds of red 
clover. Alsike clover may well replace part or all of the red 
clover on poorly drained soils. Reed canarygrass appears to be 
an excellent grass to seed with ladino under extremely wet 
conditions.
Ladino clover has shown most promise in the northeastern 
part of Iowa as dairy pasture. It also has performed well on 
flat soils with a heavy clay pan layer in southern Iowa. It is 
reasonable to expect that it will perform satisfactorily in any 
part of the state on fertile soils, high in organic matter and well 
supplied with moisture. More careful grazing management is 
required than normally is practiced. Close, continuous grazing 
weakens the stand and growth, resulting in injury from summer 
heat or killing in the following winter. Alternate or rotation 
grazing is recommended.
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Orchardgrass
Orchardgrass is particularly valuable on problem soils where 
it is difficult to establish a grass cover. Good stands of orchard- 
grass repeatedly have been obtained under soil conditions so 
unfavorable that all other grasses have failed. It is a deep-rooted 
perennial which produces many basal leaves and recovers quick­
ly after grazing. In addition to its possible value in combination 
with ladino clover, as previously mentioned, orchardgrass is a 
valuable grass when grown with Korean lespedeza in southern 
Iowa. Orchardgrass exceeds all other common perennial pasture 
grasses in seedling vigor and ease of obtaining stands. A seeding 
late of 6 to 8 pounds per acre in mixture with a legume is nor­
mally sufficient.
Orchardgrass is a bunch-type grass as contrasted with the 
spreading or sod-forming habit of bromegrass and bluegrass. 
Occasionally, orchardgrass may show winter injury, particularly 
when closely grazed in the autumn. Because this grass develops 
I rapidly, it can be used for rotation pastures in place of brome­
grass or timothy in association with alfalfa and clover. Like 
bromegrass, orchardgrass requires a generous supply of readily 
1 available nitrogen for good yields; for this reason it excels when
grown with ladino clover.
Alta Fescue
' A strain of tall fescue, called alta fescue, developed in the
Pacific Northwest, has looked promising in a limited number of 
trials in Iowa. It is a bunch-type grass, like orchardgrass but 
" with a much coarser leaf. Seed is becoming available through
Pacific Northwest channels. Eight to ten pounds per acre are 
required along with a legume for a satisfactory stand. It remains 
1 to be determined whether there is a place for this grass in Iowa.
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APPENDIX
f f w K S  ^ ewhfens UMEDUm I. Ï 5 Œ
Unlimed Lime
'/o increase 
for lime
Alfalfa 
Sweetclover 
Birdsfoot trefoil 
Red clover 
Ladino clover 
Alsike clover
1.92 
1.69
2.92  
2.85  
2.38  
2.09
3.84
2.88
4.09
3.62
2.99
2.41
100
70
40
27
26
15
—
Measurements Untreatedpastures
Fall-plowed, seeded to 
oats and legume-grass
Pounds
Average
Pasture
Periods
gain per 'acre 
daily gains—lbs. 
days per acre 
on pasture
164
1.55
105
April 27 to Oct. 23
1.94
83
June 5 to July 12 
Aug. 22 to Oct. 15
? P " U ® d i  TREATMENTS IN 1939 AND 1941. ALBIA, IOWA.
Treatments
Clover plants 
per square yard
Tons forage 
per acre in yield
Not disked 
Disked lightly 
Disked medium 
Disked heavily
5.3
15.8
20.9  
25.4
1.51
2.13
2.45
2.86
41
63
90
A
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TABLE 4. ACRE PRODUCTION IN POUNDS OF LIVESTOCK GAIN FROM (1 )  
UNTREATED PASTURES COMPARED WITH (2 )  RESEEDED PASTURES AND 
(3 )  LIMED AND RESEEDED PASTURES. ALBIA, IOWA.
Pounds gain per acre__________ [ ' Percent
Treatment 1941 1942 1943 Average increase
II Untreated 99 98 126 108
2. Reseeded 138 136 156 143 32.03. Limed and reseeded 195 184 200 193 79.0Average 144 139 161 148
TABLE 5. ACRE PRODUCTION IN POUNDS OF LIVESTOCK GAIN AND AVER­
AGE DAILY GAINS FROM (1 )  UNTREATED PASTURES COMPARED WITH 
(2 )  PASTURES LIMED AND RESEEDED AND ( 3 )  LIMED, PHOSPHATED AND 
RESEEDED. ALBIA, IOWA.
Treatment | Pounds gain per acre j______ Average daily gain
1944 1945 1946 Av. 1944 1945 1946 Av.
1. Untreated 98 112 164 125 1.16 1.45 1.56 1.392. Limed and reseeded 143 150 251 181 1.29 1.25 1.64 1.403. Limed, phosphated 
and reseeded 107 203 281 197 .98 1.61 1.61 1.40Average 116 155 232 168 1.14 1.44 1.60 1.40
YIELD OF HAY IN TONS PER ACRE OF 10 VARIETIES 
OF BROMEGRASS GROWN ALONE AND WITH ALFALFA IN NORTHERN AND 
SOUTHERN IOWA IN 1945 AND 1946.
Location of test
Bromegrass alone 1 Bromegrass and alfalfa
1st year 2nd year 1 1st year 2nd year
Southern Iowa ( Monroe Co.) 2.72 1.50 I 3.39 8 87Northern Iowa (Howard Co.) 2.82 1.03 3.42 1.99Average 2.77 1.26 i  3.40 2.93
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TABLE 7. YIELDS 
COMPARED WITH
OF SUDAN HAY FROM COMMON COMMERCIAL SEED 
TWO SOURCES OF SW EET SUDAN AND TIFT SUDAN. 
AMES, IOWA, 1945.
________ Variety and source
Sweet Sudan (Arizona) 
Sweet Sudan (Texas)
Tift Sudan (Georgia) 
Commercial Sudan__________.
Tons per acre; 12%  moisture 
5.63  
5.68  
5.01
3.99 ___________
TABLE 8. ESTIMATED PERCENTAGE OF WEEDS AND GRASSES IN PASTURES MANAGED BY TWO SYSTEMS, ALBIA, IOWA.
Estimated % of herbage present 
in October____________
Species present Moderate
continuous grazing
Heavy grazing 
spring and fall
Kentucky bluegrass
Redtop
Crabgrass
Poverty grass
Other weeds and grasses
72.5
5.0
6.0 
2.0
14.5
41.5
6.0
24.0
19.0 
8.5
ta rt  F  Q FEED  SAVED BY EACH ACRE OF BROMEGRASS-ALFALFA PASTURE, 
M A fi^ E D  IN THREE WAYS, AS DETERMINED BY COMPARING WITH DRYLOT 
M FED  BEEF STEERS, 1946. CLARINDA, IOWA.
Treatment method
Com
bushels
Hay
pounds
Protein
pounds
1. Pasture 55 days, com self- 
fed on pasture 81 days, 
and drylot 57 days.
2. Pasture 136 days with con­
tinuous grazing and drylot 
93 days.
3. Pasture 136 days with rota­
tion grazing and drylot 93  
days.
10.6
16.6
21.9
665
332
406
113
63
79
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